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(54) SOFT AND SELF EXPANDING STENT AND MANUFACTURE THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate closure even in 
the insertion of a bent body cavity by improving length- 
wise softness and moreover, to prevent the damage to 
an esophagus by a reversed beverage by hindering the 
reversion of the fluid of the beverage or the like. 
SOLUTION: A stent contains at least more than one 
elastic unit structural bodies 1 arranged at a specified 
interval and a cylindrical cover means 3 which covers 
the unit structural bodies 1 to fix them cylindrically and 
the unit structural bodies 1 allow the maintaining of one 
cylindrical stent while forming it by the cylindrical cover 
means 3 without a separate link means. Moreover, the 
interval between the unit structural bodies can be 
altered according to a body cavity to be inserted at the 
same interval or at the Interval within a range of ± 
about 50% thereof. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Stent which has pliability and the very thing expansion nature which have an axis of a 
longitudinal direction including a cylindrical shape cover means for covering at least two or more 
elastic unit structure characterized by comprising the following, and said unit structure, and 
fixing cylindrical. 

Said unit structure is an end to a longitudinal direction of one unit structure. 

Pliability and the very thing expansion nature which are arranged so that an end to said 

longitudinal direction of unit structure besides this and **** may make a predetermined interval. 

[Claim 2]Stent which has the pliability according to claim 1 and the very thing expansion nature 
which can be formed so that intervals between each unit structure may differ identicallyp when at 
least three or more of said elastic unit structure are provided. 

[Claim 3]Stent in which said each unit structure has the pliability according to claim 1 and the 
very thing expansion nature which consist of open sand mold zigzag unit structure which 
consists of a straight part of a large number connected with many bands. 
[Claim 4]Stent in which said each unit structure has the pliability according to claim 1 and the 
very thing expansion nature which consist of enclosed type zigzag unit structure which consists 
of a straight part of a large number connected with many bands. 

[Claim 5]Stent which has the pliability according to claim 1 and the very thing expansion nature 
which said cover means becomes from construction material which has pliability and elasticity. 
[Claim 6]Stent which has the pliability according to claim 1 and the very thing expansion nature 
which construction material which has said pliability and elasticity becomes from a polymer 
material. 

[Claim 7] An interval between said each unit structure [Equation 1] 

0 

I = 2 n- d -h Ci7 - 1) 

3 6 0 

(iota is an interval between unit structure, d is a diameter of the stent here, theta is a curvature 
angle of the stent and eta is the number of a unit.) — a case — stent of O.Sxiota to iotaxl.5 
which has the pliability according to claim 1 and the very thing expansion nature which are 
chosen in the range. 

[Claim 8]Stent in which an interval between said each unit structure has the pliability according 
to claim 1 and the very thing expansion nature which are 1-20 mm. 

[Claim 9]Stent which said stent has the upstream and the downstream and has the pliability 
according to claim 1 and the very thing expansion nature in which a prevention-of-backflow 
means by which fluids, such as ingesta, can be prevented from flowing backwards from the 
downstream to the upstream is formed further. 

[Claim 10]Stent which has the pliability according to claim 9 and the very thing expansion nature 
which said prevention-of-backflow means becomes from 3 top-plate type valve (TRILEAFLET 
VALVE). 

[Claim 11]After, as for said 3 top-plate type valve, a position of the 1/3rd place of the length of 
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an inner periphery near the downstream of said stent adhered to an end of the 1st board, It 
becomes the structure of becoming far from the inner periphery to which it adhered, and turning 
[ almost ] to a medial axis of stent extending to the downstream, After a position of the 1/3rd 
place of the length of other inner peripheries on the same inner skin adhered to the 2nd board, 
Stent which has the pliability according to claim 10 and the very thing expansion nature which 
become the same shape after It consists of structure of becoming far from the place to which it 
adhered, and turning [ almost ] to a medial axis of stent and the remaining inner peripheries of 
the 1/3rd place adhere to the 3rd board similarly, moving to the downstream like the 1st board. 
[Claim 12]Stent which has the pliability according to claim 9 and the very thing expansion nature 
which said prevention-of-backflow means has become from 2 top-plate type valve (BILEAFLET 
VALVE). 

[Claim 13]said 2 top-plate type valve — the 1st board and the 2nd board — mutual — **** — 
stent which has the pliability according to claim 12 and the very thing expansion nature which 
have the structure where a wall adheres so that it may incline toward the upstream after a wall 
of stent adheres like. 

[Claim 14]Stent which has the pliability according to claim 9 and the very thing expansion nature 
in which a releasing part which permits a back run of gas is formed for said prevention-of- 
backflow means. 

[Claim 15]Stent which has the pliability according to claim 9 and the very thing expansion nature 
which said prevention-of-backflow means has become from construction material which has 
pliability and elasticity. 

[Claim 16]Stent in which construction material of said prevention-of-backflow means has the 
pliability according to claim 15 and the very thing expansion nature which consist of a valve of 
construction material acquired from a body tissue, for example, a pig, or a pericardium of a cow. 
[Claim 17]A method characterized by comprising the following of manufacturing stent which has 
said pliability and the very thing expansion nature. 

A stage which prepares a cylindrical shape film of an elastic material which consists of an elastic 
material which has a longitudinal direction axis. 

A stage of adhering at least two or more unit structure which has the almost same diameter as a 
cylindrical shape film of an elastic material, and is mutually arranged with a predetermined 
interval at a longitudinal direction to a wall or an outer wall of a cylindrical shape film of an 
elastic material. 

A stage which applies a polymer solution to a cylindrical shape film of an elastic material to 
which this unit structure has adhered. 
A stage of stiffening an applied solution. 

[Claim 18]How to manufacture stent which has the pliability according to claim 17 realized when 
said spreading stage puts a cylindrical shape film of an elastic material to which said unit 
structure has adhered into a polymer solution, and the very thing expansion nature. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the stent and more in details. The pliability of the 
longitudinal direction is raised, even if it inserts in the crooked abdominal cavity, it is not closed 
down, but it is related with stent which has the pliability and the very thing expansion nature 
which can prevent damage to the esophagus by the ingesta which prevented the back run of 
fluids, such as ingesta, further and flowed backwards, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]The medical-application stent is for making the abdominal cavities 
which are mainly used for a human body and became narrow by the illness, the trauma, 
operation, etc., such as an organ and a blood vessel, extend. 

[0003]If overall shape consists of a cylindrical shape structure and this is generally roughly 
classified, the stent to apply. It will be divided into what maintains the state where it expanded 
even if the plasticity of the very thing removed external force, as it is, if external force is applied 
and is expanded in the state where became what will carry out the very thing expansion if it has 
predetermined elastic force, and the very thing can apply external force, can make it contract 
and removes this external force from the plastic body, and it contracted. 

[0004]The zigzag type stent belongs to the former in the above, and when the extension power 
to which the abdominal cavity which became narrow is made to extend is dramatically excellent 
and makes it contract for human body interpolation ON, there is the strong point of having a 
comparatively small diameter. 

[0005]Although the zigzag type stent is indicated such conventionally to U.S. Pat. No. 5,330,500, 
As shown in drawing 8, external force can be applied, it can be made to contract and many 
zigzag annular elastic bodies 12 arranged with a predetermined interval, respectively and the 
cylindrical elastic body 13 which is the connecting mechanism which connects said each zigzag 
annular elastic body 12, and makes cylindrical shape on the whole are included. 
[Problem(s) to be Solved by the Invention] 

[0006]Since such zigzag type stent has strong extension power as mentioned above, set it to 
make the abdominal cavity which became narrow extend, and it is effective, but. Since one side 
edge of each zigzag annular elastic body pressed the inner surface of the abdominal cavity too 
much at the time of insertion when the abdominal cavity inserted had bent, since pliability was 
not good, it was hard to apply to the abdominal cavity which has had and turned at the problem 
of becoming a cause of pathopoiesis of others like inflammation. 

[0007] Drawing 9 shows other conventional zigzag type stent, and contains the covering section 
103 which covers simultaneously the elastic body 101, the annular string 102 which connects 
said each elastic body 101, and said elastic body 101 and an annular string. In order to prevent a 
passage from in the case of this stent the stent being folded and getting it blocked in the case 
of insertion to the crooked abdominal cavity, need the slip between the elastic bodies 101, but 
By connecting [ both ] the elastic body 101 with the annular string 102, and covering with the 
covering section 103, the slip between the elastic bodies 101 will be got blocked, and in the case 
of application to the crooked abdominal cavity, it has the problem of it being broken and getting a 
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passage blocked so that it may illustrate. 

[0008]Various kinds of above-mentioned stent has the problem of not having the function to 
prevent the back run of ingesta or other fluids selectively in the state where the abdominal 
cavity was made to extend, when once transplanted to the abdominal cavity. For example, since 
the physical action for prevention of backflow does not make a role play when applying such 
stent to the bond part of the stomach and an esophagus, Since a lung disease may be induced 
when there is a danger that an esophagus will be damaged and especially ingesta go into a lung 
with the gastric acid which flowed backwards. The stent could not be applied to the part which 
needs back run control of such ingesta (fluid), and even if applied, there was a problem of 
inducing other side effects. 

[0009]AII the zigzag unit structure applied to the above conventional stent is the enclosed type 
structures of having a straight part of a large number connected with many bands, Since it has 
the structure where at least two straight parts are mutually connected by soldering etc.. double 
oxidation may occur within a human body and there is a problem of having a risk of a human 
body being exposed to a heavy metal. 

[0010]Therefore. are for this invention solving the problem of the above conventional 
technologies, and the 1st purpose of this invention, It has the outstanding extension power, and 
even if located in the abdominal cavity at which the pliability of the longitudinal direction was 
raised and it has turned, it is in providing the stent keep a passage from getting blocked by being 
bent according to the curvature of the abdominal cavity, without being broken thoroughly. 
[0011]When the stent is once transplanted to the abdominal cavity, the 2nd purpose of this 
invention is in the state to which the abdominal cavity was made to extend, and there is in 
providing the stent which can prevent the back run of ingesta or other fluids selectively. 
[0012]The 3rd purpose of this invention is to provide the stent which can prevent a risk of a 
human body being exposed to a heavy metal by soldering etc. which were formed in the 
connecting part of the enclosed type zigzag stent 
[0013] 

[Means for Solving the Problem]In stent including a cylindrical shape cover means for this 
invention covering at least two or more elastic unit structure and said unit structure, and fixing 
cylindrical in order to realize the 1st aforementioned purpose. Said unit structure provides stent 
arranged so that an end to a longitudinal direction of one unit structure, this and said end to said 
longitudinal direction of unit structure besides and a **** end may make a predetermined 

interval. As for the length of said elastic structure, it is preferred to form at 10 mm thru/or 
about 20 mm. 

[001 4] As for said cover means, it is preferred to consist of construction material which has 
pliability and elasticity. 

[0015]An interval between said each unit structure can be preferably acquired through the 

following formula, [Equation 2] 
e 

I = 2 »■ d Ci? - 1) 

3 6 0 

(here, as for an interval between zigzag unit structure, and d. a curvature angle of stent and eta 
of a diameter of stent and theta are [ iota ] the number of a unit.) — the desirable range is 
chosen from O.Sxiota in iotax1.5. 

[0016]As for an interval between said each unit structure, it is preferred to choose within the 
limits of 1-20 mm. 

[0017]In order to realize the 2nd aforementioned purpose, this invention provides stent in which 
a prevention-of-backflow means by which fluids, such as ingesta, can be prevented from flowing 
backwards from the downstream to the upstream is provided. 

[0018]As for said prevention-of-backflow means, it is preferred to consist of a 3 top-plate type 
valve (TRILEAFLET VALVE) or a 2 top-plate type valve (BILEAFLET VALVE). 
[0019]As for said prevention-of-backflow means, it is preferred to consist of construction 
material which has pliability and elasticity. 
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[0020]In order to realize the 3rd aforementioned purpose, zigzag unit structures provide stent 

which consists of open sand molds. 

[0021] 

[Embodiment of the Invention]The desirable example of this invention is described with reference 
to an accompanying drawing. As shown in drawing 1 , the stent by the example of this invention, 
Since the cylindrical shape covering fixing means 3 which consists of an elastic material for 
covering at least two or more cylindrical shape elastic unit structure 1 and said unit structure 1, 
and fixing is included, It is maintainable, said each unit structure 1 forming one cylindrical shape 
stent without special connecting mechanism by said cylindrical shape cover means 3, 
[0022]The method of covering said unit structure 1 by said cylindrical shape covering fixing 
means 3, and fixing. After at least two or more adhere said unit structure 1 to the wall or outer 
wall of a cylindrical shape film of an elastic material which consists of elastic materials, can use 
the method of putting the cylindrical shape film of the elastic material to which this unit 
structure 1 has adhered into the solution of an elastic material, and coating it, but. Such a 
method is not limited to this. 

[0023]It can contract, if external force is applied, if safe arrival of said cylindrical shape unit 
structure 1 is carried out to the abdominal cavity which can be easily inserted in the lead pipe of 
a stent insertion device, is separated from a lead pipe, and is narrow, it can be extended, and it 
can extend the abdominal cavity. That is, said each unit structure 1 has a zigzag configuration, 
and is formed in the straight part 11 of a large number connected by many upper bands 10 and 
ROWA band 10'. Here, said unit structure 1 has a fixed interval (iota 1, iota 2, iota 3) mutually, 
and is arranged. That is, it is arranged so that the circle of the imagination which connects 
ROWA band 10' of 1 unit structure, and the circle of the imagination which connects the upper 
band 10 of the unit structure 1 besides **** with this may have a fixed interval mutually. 
[0024]Since it stood high in pliability and elasticity, said each unit structure 1 was contained in 
said cylindrical cover means 3 and the cover means 3 is separated with the predetermined 
interval, When inserting in the crooked abdominal cavity, along with the abdominal cavity at which 
said cover means 3 has turned, it comes to be bent easily, and said unit structure 1 also comes 
to answer this. That is, as shown in drawing 2, when being inserted in the abdominal cavity 2 at 
which the stent by this invention has turned, said stent will be bent with the curvature 
corresponding to said crooked abdominal cavity, and it will be located. In other words, to a 
bending direction the outside stent, While the cover means expands, it comes to extend the 
interval between the **** aforementioned upper band 10 and ROWA band 10', It comes to 
secure a required passage, providing the curvature corresponding to the curvature of the 
abdominal cavity automatically, since it comes to narrow the distance between the **** 
aforementioned upper band 10 and ROWA band 10* while a cover means is folded inside to a 
bending direction. 

[0025]In order to obtain such a result, said cover means 3, For example, polyurethane, 
polyethylene, polypropylene, polyisoprene, It is the usual rubber elasticity material which has 
polybutadiene, polychloroprene, and the elastic force that consists of one [ selected in 
polystyrene ], and it is good to have preferably the feature on construction material which 
appears in the next table. However, the feature on the construction material does not limit this 
invention. 
[Table 1] 
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[0026] Drawin g 3 is a drawing for defining the interval of the **** band between the zigzag unit 

structure of the stent by the embodiment of this invention, and drawing numerals "iota" show 

the upper band 10 of**** unit structure, and the interval between ROWA band 10\ 

[0027]When the interval iota of the **** band between said **** zigzag unit structure 1 is 

derived by the following formulas, [Equation 3] 
e 

I = 2 IT d (J7- 1) 

.360 

(here, as for an interval of a **** band between zigzag unit structure, and d, a curvature angle of 
stent and eta of a diameter of stent and theta are [ iota ] the number of a unit.) — desirable 
range PI of the interval can be decided to be 0.5x iota<=PI<=iota x1.5. 

[0028]An derivation process of said formula is explained. When inserted in the abdominal cavity 
at which stent has turned, stent has the shape of a predetermined curvature radius, as shown in 
drawing 3. As for the interval iota between the zigzag unit structure 1 of stent, it is preferred to 
be determined by a difference between the short arc 11 inside bent stent and the arc 12 with 

the long outside. Therefore, it is 1 1=rtheta if a curvature radius of a short arc is set to r 

(1) 

12=(r+d) theta (2) 

If it (1) (2)-Carries out, it is 12-11= (r+d) theta-r theta=d theta (3) 

Therefore, an interval between zigzag unit structure divides the number of a band part here, and 

is determined as it. 

Iota=dtheta/ (eta-1) (4) 

Since it is theta=2pitheta/360degree. [Equation 4] 
e 

I = 2 B- d C J? " 1) 

3 6 0 

It comes out. 

[0029]Although the suitable stent can be manufactured according to the diameter and curvature 
of the abdominal cavity simple and correctly by determining the interval between the zigzag unit 
structure 1 using the above formulas. The interval iota between the zigzag unit structure 1 called 
for by the aforementioned formula can be changed as mentioned above according to the 
abdominal cavity inserted at about **50%. That is. said interval is chosen in 1-20 mm, and is 
usually 3 mm preferably. 

[0030]On the other hand, as shown in drawing 4 . it turns out that the prevention-of-backflow 
means 7 is provided at the stent by this invention. Said prevention-of-backflow means 7 
consists of a 3 top-plate type valve (TRILEAFLET POLY-MER VALVE). 

[0031]Namely, as shown in drawing 4 and drawing 5, when making the stent upper part into the 
upper stream of the flow of a fluid or ingesta and making the bottom into the lower stream in a 
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drawing, after the position of the 1/3rd place of the length of the inner periphery near the 
downstream of said stent adheres to the end of the 1st board 71, extend to the downstream, 
but. It consists of structure of becoming further and further from the inner periphery to which it 
adhered, and turning [ almost ] to the medial axis of the stent. After the position of the 1/3rd 
place of other inner periphery length on the same inner skin adhered to the 2nd board 73, It 
becomes isomorphism-like, after it consists of structure of becoming further and further from 
the place to which it adhered, and turning [ almost ] to the medial axis of the stent and the 
remaining inner peripheries of the 1/3rd place adhere to the 3rd board similarly, moving to the 
downstream similarly. Therefore, the other end to which the wall of the stent of said 1st board 
71. the 2nd board 73, and the 3rd board 75 does not adhere is arranged so that each other may 
be adjoined almost mutually. 

[0032]By such a structure, when a fluid or ingesta move to the downstream from the upstream 
of stent with a gravity phenomenon or other pressures, pushing said boards 71, 73, and 75, said 
wooden floor which is comes to spread and ingesta can move next door of each other to the 
downstream. However, when a fluid or ingesta flow backwards from the downstream to the 
upstream conversely, the approachability of a board which comes to push a downstream side of 
a board and in which a next door is is strengthened further, and a back run is prevented. 
[0033]It combines, and although the same thing as construction material of said cover means 3 
in which it adheres to these boards preferably is good, construction material of said board can 
bear a pressure at the time of a back run, and if it is harmless to a human body, it is possible 
[ shaping is easy and ] also with what construction material. That is, for example, it can consist 
of a valve of construction material acquired from resin or body tissues, such as polyethylene and 
polypropylene, for example, a pig, or a pericardium of a cow. 

[0034]Although an end of stent is provided with a prevention-of-backflow means in this 
embodiment, whichever inside stent may be sufficient as the position, and even if it extends on 
the outside of stent further, it does not interfere. 

[0035]On the other hand, as shown in drawing 4, said board forms some releasing part 77 in the 
circumference of a medial axis of said stent in the state where there is a next door. When 
applying stent in which prevention-of-backflow structure of this invention was provided to a 
connection part of the stomach and an esophagus, this releasing part is because discharge 
space, such as gas generated from the stomach, is provided, and is not a size to the extent that 
there is a flow of ingesta etc. 

[0036] Drawing 6 shows prevention-of-backflow structure by other embodiments of this 
invention, and the prevention-of-backflow means 7 consists of two top plates in this 
embodiment, the 1st board 72 and the 2nd board 74 — mutual — **** — after a stent wall 
adheres like, it has the structure where a wall adheres so that it may incline toward the 
upstream. 

[0037]On the other hand, although all zigzag unit structure shown by the above-mentioned 
embodiment consists of an enclosed type which consists of a series of straight parts connected 
with many bands, According to other embodiments of this invention, as shown in drawing 7. it is 
the same as that of the above-mentioned embodiment that unit structure 1' is covered with a 
cylindrical shape cover means, but. It can become an open sand mold with which a straight part 
(11. 11) which is in two in said straight part 11, i.e.. both ends of unit structure, at least is not 
connected. That is, a series connected with a band is lapped without connecting a straight part 
of both ends mutually among straight parts, and the piled part 15 is formed. 
[0038] 

[Effect of the Invention]It can be made to equip to the abdominal cavity at which the pliability of 
the longitudinal direction was raised and it has turned by constituting the medical-application 
stent from two or more zigzag unit structure and covering material which covers these in one 
safely, The back run of fluids, such as ingesta, can be effectively prevented by making the 1 side 
equip with 3 top-plate type valve or 2 top-plate type valve. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the zigzag type stent connected with the rubber 
elastomer by one embodiment of this invention. 

[Drawing 2]The drawing in which being inserted in the abdominal cavity at which the stent by one 
embodiment of this invention has turned is shown. 

[Drawing 3] The drawing for defining the interval between the zigzag unit structure of the stent 
by one embodiment of this invention. 

[Drawing 4] The perspective view showing the stent which has a prevention-of-backflow means 
by one embodiment of this invention. 

[Drawing 5] The drawing in which the prevention-of-backflow structure by one embodiment of 
this invention is shown. 

[Drawing 6]The drawing in which the prevention-of-backflow structure by other embodiments of 
this invention is shown. 

[Drawing. 7] The perspective view showing the stent by other enibodiments of this invention 
again. 

[Drawing 8] The drawing in which the stent by the conventional embodiment is shown. 
[Drawing 9] The drawing in which other conventional stent is shown. 
[Description of Notations] 

1 Elastic unit structure 

2 Abdominal cavity 

3 Covering fixing means 

7 Prevention-of-backflow means 

10 Upper band 
10' ROWAband 

1 1 Straight part 
15 Piled part 

71 The 1st board of 3 top-plate type valve 

73 The 2nd board of 3 top-plate type valve 
75 The 3rd board of 3 top-plate type valve 

72 The 1 st board of 2 top-plate type valve 

74 The 2nd board of 2 top-plate type valve 
77 Releasing part 
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DFRAWINGS 



[Drawing 1] 




[ Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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